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Variasi Komposisi Zat Pewarna terhadap Kinerja Dye-Sensitized Solar Cells 
(DSSC) 
 
DINASTI DWI PRATIWI 
Program Studi Fisika, Fakultas Matematika dan Ilmu Pengetahuan Alam,  
Universitas Sebelas Maret 
 
ABSTRAK 
 
Variasi komposisi zat pewarna terhadap kinerja Dye-Sensitized Solar Cells 
(DSSC) telah dibuat dengan mencampur dye alami dan dye sintesis. Dye alami 
yang digunakan adalah ekstrak klorofil lumut dan antosianin kol merah, 
sedangkan dye sintesis dari ruthenium complex N719. DSSC terdiri dari TiO2 
sebagai elektroda kerja, lapisan karbon sebagai elektroda lawan, klorofil dan 
antosianin sebagai fotosensitizer, dan elektrolit I
-
/I3
-
,
 
serta disusun struktur 
sandwich. Karakterisasi yang dilakukan meliputi, absorbansi dengan 
spektrofotometer UV-Vis, efisiensi dengan Keithley I-V Meter, dan efisiensi 
kuantum dengan IPCE Measurement System. Absorbansi dye klorofil lumut pada 
panjang gelombang 400 nm – 500 nm dan  550 nm – 700 nm, hasil absorbansi 
campuran dye sintesis dan klorofil lumut mampu memperlebar panjang 
gelombang serapan cahaya menjadi 400 nm – 700 nm. Absorbansi dye antosianin 
kol merah pada panjang gelombang 450 nm – 580 nm, hasil absorbansi campuran 
dye sintesis dan antosianin kol merah mampu meningkatkan puncak absorbansi. 
Karakteristik I-V menunjukkan bahwa efisiensi DSSC meningkat dengan 
penambahan dye sintesis N719 ke dalam dye alami. Penambahan pewarna sintesis 
20% dalam dye klorofil lumut meningkatkan efisiensi sebesar 95%, sedangkan 
dye antosianin kol merah sebesar 47%. Karakteristik IPCE pada DSSC klorofil 
lumut menunjukkan bahwa serapan panjang gelombang 550 nm - 600 nm 
memberikan kontribusi tertinggi terbentuknya arus, sedangkan DSSC antosianin 
kol merah yang memberikan kontribusi tertinggi  pada panjang gelombang 400 
nm - 450 nm.  
 
Kata kunci : Klorofil, antosianin, efisiensi, IPCE 
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The Variation Composition of Dye on the Dye-Sensitized Solar Cells (DSSC) 
Performance 
 
DINASTI DWI PRATIWI 
Physics Study Program, Faculty of Mathematics and Natural Sciences,  
Sebelas Maret University 
 
ABSTRACT 
 
The variation composition of dye on the Dye Sensitized Solar Cells (DSSC) 
performance has been made with the mixture of natural dye and synthesis of dye. 
The natural dye used in this experiment was extracted from moss chlorophyll and 
red cabbage anthocyanin, while synthesis of dye was extracted from ruthenium 
complex N719. The sandwich structure of DSSC consist of TiO2 as working 
electrode, carbon layer as counter electrode, chlorophyll and anthocyanin as 
photozensitizer, and electrolyte of I
-
/I3
-
. The absorbance of dye was characterized 
using UV-Vis spectrophotometer, the efficiency of DSSC was calculated using I-
V Meter Keithley, and the quantum efficiency was characterized using IPCE 
Measurement System. Dye absorption of moss chlorophyll is 400 nm – 500 nm 
and 550 nm – 700 nm of wavelength range, the mixture of natural dye and 
synthesis of dye has successfully enlarge the wavelength absorption into 400 nm –
700 nm. The absorption of dye anthocyanin of red cabbage is 450 nm – 580 nm 
wavelength, the mixture of red cabbage anthocyanin and synthesis of dye 
successfully increasing of the absorbance peak as well. The I-V meter 
characterization shows that the DSSC efficiency increase as the addition of 
synthesis of dye N719 into natural dye. The addition of synthesis of dye 20% into 
chlorophyll dye increase the efficiency about 95%, while anthocyanin dye  of red 
cabbage increase the efficiency about 47%. The IPCE characteristic in the DSSC 
containing of moss chlorophyll dye show that the wavelength absorption of 550 
nm – 600 nm contributed in highest current formation, while the DSSC containing 
of red cabbage anthocyanin contributed in current formation in the wavelength of 
400 nm – 450 nm.  
 
Keywords  : Chlorophyll, anthocyanin, efficiency, IPCE 
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